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Tortuous arteries are common clinical observation. Although mild tortuosity is asymptomatic, severe 
tortuosity can lead to ischemic attack in several organs. With advances in imaging technology, an 
increasing number of tortuous vessels have been detected. The purpose of this report is to describe a 
case of acute cerebral infarction due to tortuous subclavian artery and to review the literature. 
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Tortuous or twisted arteries and veins are commonly 
observed in both humans and animals. Although mild 
tortuosity is a common anomaly that does not cause 
clinical symptoms, severe tortuosity can lead to various 
serious symptoms. Histologically, the arteries in a 
patient with arterial tortuosity can show a reduced wall 
thickness or lumen diameter. Together, the clinical 
presentation and histological findings suggest that this 
is a connective tissue disorder. Although other connec- 
tive tissue disorders have been linked to stroke [1], 
arterial tortuosity and ischemic stroke are not rarely 
associated. We report a case of ischemic stroke caused 
by a twisted blood vessel. 
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CASE REPORT 

A 35-year-old male patient was admitted with 
headache, visual disturbance and left hemiparesis. He 
had no history of hypertension, diabetes mellitus or 
other cardiac disease, and he was currently a 10-pack- 
per-year smoker. The headache was described as 
feeling like a tight band around his head. He denied any 
nausea or vomiting. The neurological examination 
results were normal, although he complained of 
numbness in his left side. Upon admission, his vital 
signs were stable. A chest X-ray and laboratory 
findings were normal. Brain magnetic resonance image 
(MRI) revealed an acute infarction in the right lateral 
thalamus (Fig. 1 A). Brain CT angiography indicated a 
severe tortuosity with elongation at the right subclavian 
artery and stenosis at the right posterior cerebral artery. 
Negative transthoracic and transesophageal echocardio- 
gram and Holter monitoring ruled out a cardiac source 
of the embolus. Hypercoagulation tests for antinuclear 
antibody, anticardiolipin, antithrombin I , protein C, 
protein S and lupus anticoagulant were all negative. 

Digital subtraction angiography demonstrated a 
severe tortuosity with elongation of the right subclavian 
artery (Fig. IB). The carotid vessels on both sides were 
normal. On hospital day 4, he underwent a right subcla- 
vian exposure through a supraclavicular approach. The 
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wall of the proximal right subclavian artery was 
tortuous and enlarged. The abnormal right subclavian 
artery was resected after clamping the diseased portion 
at both ends. The proximal right subclavian artery was 
then anastomosed directly at the right common carotid 
artery directly. After an end to end anastomosis, 
magnetic resonance angiography (MRA) revealed 
recanalization of the subclavian artery (Fig. 1C). The 
histopathological findings revealed tortuous lumen and 
myxoid degeneration of the wall without evidence of 
vasculitis (Fig. ID). 



DISCUSSION 

In this case, the findings of cerebral infarction and 
striking tortuosity of the manor arteries were observed. 
We searched for other stroke risk factors such as 
coagulopathy or, connective tissue disease, but the 
patient did have any other risk factors. Because the 
extensive search for other risk factors was negative, 
arterial tortuosity is likely to have played a key role. 

Tortuous blood vessels have become a common 
angiographic finding in many studies and clinical 
screenings. Various forms have been reported in 
clinical investigations, and some of the common 





Fig. 1. A. T2-weighted MRI shows an acute infarction in the right thalamus (arrow). B. Catheter angiography reveals a tortuous right 
subclavian artery. C. On MRA of the neck, the subclavian artery is straightened after an end to end anastomosis. D. The specimen of 
subclavian artery shows irregular tortuous lumen in H & E stain ( x 10). 
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include curving/curling, angulations, twisting, looping 
and kinking [2]. Blood vessel tortuosity is a widely 
observed vascular anomaly that affects a range of 
vessels. Tortuosity has been reported in the aorta and 
capillaries, as well as in the vertebral, subclavian, 
coronary, cerebral and internal carotid arteries [3]. 
Clinical and experimental studies have demonstrated a 
strong association between vessel tortuosity and the 
mechanical characteristics of the vessel, such as blood 
pressure, blood flow, axial tension and the wall 
structure. 

Tortuosity of the cerebral arteries was found to be 
associated with the severity of hypertension [4, 5]. In 
addition, arterial tortuosity has been associated with 
reduced axial tension or elongation of the arteries. A 
certain level of axial tension is essential to maintain the 
stability of the arteries and prevent tortuosity. Axial 
tension may decrease with excessive growth of the 
arteries and the individual age [6]. 

Weakening of the arterial wall has been associated 
with tortuous vessels. The degradation of elastin, an 
important extracellular matrix component, weakens the 
arterial wall and leads to tortuosity. Evidence strongly 
suggests that high blood pressure, reduced axial tension 
and weakened wall stiffness may also play important 
roles [7]. 

Tortuosity increases the resistance to blood flow and 
severe tortuosity can decrease or even occlude blood 
flow. Although arterial tortuosity and stroke are not 
commonly associated, autopsy results have suggested 
that infarction of other organs may be a consequence of 
tortuosity. Clinically significant stenosis in the cerebral 
vasculature are well described feature of the arterial 
tortuosity syndrome [8]. Although arterial tortuosity to 
be a stroke risk factor is controversial, severe tortuous 
or twisting arteries have been treated by surgical 
correction and found to lower the risk of stroke. Benes 
and Netuka reported two cases of posterior fossa 
ischemia [3]. Medical therapy failed in both cases. 
Other source of embolization, except middle part of 



vertebral artery kinking were excluded. A simple 
surgical technique was employed. Symptom of cerebral 
ischemia in the presence of large vessel tortuosity may 
be caused either by embolization. One possibility that a 
disruption of the elastic fibers and a fragmentation of 
the internal elastic membrane altered the endothelial 
surface and lead to arterial thrombosis and emboliza- 
tion of the posterior cerebral artery. From clinical, as 
well as diagnostic investigations, we cannot fully 
determine if the subclavian artery tortuosity was the 
source of embolization. Nevertheless, all other source 
of were excluded. The main reason to offer the surgery 
was the prevention of recurrent stroke in young patient. 
We report an association between arterial tortuosity and 
ischemic stroke. Although the pathogenesis of the 
stroke is uncertain and stroke is rare occurrence, 
surgical treatment should be carefully considered. 
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